"Time series analysis" is one of the main tools to predict the value of economic variable with the appropriate model to describe the time variation of historical data. "Scenario planning" is a kind of special research method which is used to analyze the macro environment of a subject. In the prediction of the growth trend of economic entities, the two methods can be used to a certain extent to avoid the prediction errors caused by environmental changes. The results showed that the economic growth of Shenzhen during "the 13th Five-Year Plan" would appear a slowing trend.
Introduction
Since Adam Smith, the economic growth has been a hot topic in economics circles, and an important constituent of main-stream economics. Kuznets, Nobel economics prize winner, measured economical growth with GDP growth rate and defined economic growth as an increase of GDP [1] . It is helpful to government's reasonable prediction of economic situation and establishing of economy development strategy that combining mathematics and computer technology to make scientific and precise qualitative and quantitative prediction result for trend of economic growth, thus it is of great practical meaning to use scientific and proven methods to predict GDP development trend of a certain economy in future [2] . Chinese economy is taking on "new normal" of steady increase, structural optimization and innovation driving, which means Shenzhen, a relatively developed domestic city, will break new ground. Then what status and trend have Shenzhen economic growth presented and what is the future trend on earth? It is a question of concern.
For GDP prediction, the common ways are as follows: regression model [3] , gray system model [4] [5] , ANN predicted method [6] [7] , Okun law method [8] - [10] and time series method, etc. For time series method, Zhao Ying used ARIMA model according to time data materials of actual GDP in China to make analysis and prediction over the national GDP growth pattern [11] . Macroscopic control group of economics institute in China Academy of Social Science used ARIMA model to predict the economic growth rate of China during the period of "12th five-year plan", and pointed out a growth trend of first rise then fall on the part of economic growth rate from 2010-2015 [12] . Chen Hongxia used wavelet multiresolution analysis-ARMA method to make predictive study over the economic growth rate of Shanxi in 2010-2015 with conclusion coincident with the status and trend of economic development in Shaanxi. For provincial economic growth [13] , Qin Jingyun predicted GDP growth rate and per capita GDP of Guangxi from 2011 to 2030 based on national provincial panel data regression model to find that the GDP growth rate gone downward in Guangxi by around 2020, and entered differential period of economic growth path [14] . Liang Xin et al. used ARIMA (1, 2, 1) model to predict the GDP of Guangxi from 2008 to 2012 [15] . Similarly, prediction over economic growth in prefecture-level cities has also gained attention of some scholars. For example, Wang Yue used ARMA model periodic analysis and analysis on contribution rate of economic growth to predict actual GDP of Shanghai during the period of "12th five-year plan" through building statistical model and empirical analysis [16] . Yet the above research shows that most of them have following insufficiencies. Firstly, analysis on historical and actual basis of predicted object is absent, which, however, is all-important to economic prediction of mid-and long-term. Secondly, fluctuation of economy growth rate is the natural result when internal and external conditions of mid-and long-term economic growth change, which requires adequate attention by scientific and reasonable predictive study. But related analyses were rarely seen. The paper uses existing research technique for reference and to improve the method, takes Shenzhen as an example to analyze actuality foundation of economic growth, and subjects the Gross National Product of Shenzhen in 1978 to 2014 to modeling research, establishes autoregressive model of Shenzhen GDP, uses B-J (Box-Jenkins) method to identify the models and determine model's order, then fit, lastly introduces scenario analysis method to get mid and longer term quantitative measurement and qualitative analysis result for economy gross and growth rate in Shenzhen, so as to provide a scientific and reasonable reference for decision-making of "13th five-year planning" by related departments.
Prediction of Economic Growth

Selection of Prediction Model
After quick development in the past three decades, information of this rich growth journey must be included in GDP, Shenzhen economic gross statistical index, and certain periodicity and increase rule are exhibited. This rule will certainly be more obvious for the mid and long-term development potential of "13th five-year planning". Thus according to Shenzhen GDP data for time series analysis, we use data-driven modeling method to concentrate all the factors influencing GDP growth into increase history of GDP itself, so as to fit increase history and predict development and change of GDP during the "13th five-year planning". In the idea of data-driven modeling, all the factors influencing one variable are concentrated to this variable's historic records.
The changes of time series can be roughly divided into superposition or combination of trend change, periodic change, cyclical fluctuation as well as random fluctuation. As a common random time series model, ARIMA model was established by Box and Jenkins, called Box-Jenkins method or B-J method jointed [17] . ARIMA model has three basic types: AR: Auto-regressive model, MA: Moving Average model and ARIMA: Auto-regressive Integrated Moving Average model. The advantages of the method are it not only reflects the influence of systematic factors such as continual advancement of technology, and sustainable growth of work force, continual improvement of educational level, continual formation of capital, continual improvement of total factor productivity, but also includes many unobservable factors such as change of system, climate, ideal, etc. The paper adopts ARIMA model with form as follows.
Consider 
Indices Selection
Local GDP is used to represent economic growth level of Shenzhen in this paper. Local GDP in Shenzhen is a monetary value index reflecting ultimate achievement of production activities of all resident units in the city in the whole year, able to deliver a comprehensive picture of total scale of economic activities in the whole society, and is an important comprehensive index to measure economic strength and evaluate economic situation in Shenzhen. For data of nominal GDP gross fails to eliminate effect of inflation, the paper takes the nominal data issued by Shenzhen Statistics Department and local GDP index number as reference to correct nominal GDP data series, and converts it to actual GDP series calculated by the price in 1979, and makes analysis according to this data series. The growth rate of local GDP in Shenzhen refers to annual increase rate of GDP, and should be calculated by using Shenzhen total GDP calculated in comparable prices. The computing formula of actual GDP growth rate is as follows: current GDP previous real GDP real GDP growth rate 100% previous real GDP − = ×
Data Description, Stationary Processing and Test
We obtain total local GDP in Shenzhen from 1979 to 2014 from "Shenzhen statistical yearbook", and use time series y t to express it. GDP growth trend diagram is made according to these data (Figure 1 ), which roughly shows long-term rise trend of y t , instead of being steadily flat. The first order difference of the original GDP sequence is performed by using eviews6.0 software (Figure 2 ), which still roughly shows it is not steadily flat. After second order differencing, it is difficult to see whether the time series of the two order difference is stable (Figure 3 ), then we perform ADF unit root test on the series, and use model of inconstant term and trend term for testing, and determine lagging order number of model is 3 according to AIC rule. The test result is as shown in Table 1 and Table 2 . Statistics value of second order difference ADF is 1.638473, which is greater than the critical values in three different significance levels and means that second order difference series is non-stationary. Then we go on to third order differencing ( Table 2 and Figure 4) . We find that ADF statistics is −3.748875, smaller than critical values in three different significance levels, then series after third order differencing is stationary. So we think difference order number d of ARIMA (p, d, q) model is equal to 3.
Model Identification and Parameter Estimation
Then we define lagging order number p and q, ARMA (p, q) model's order number can be judged using cutoff property of the model sample's autocorrelation function and sample's partial autocorrelation function. The Figure 5 , show that the autocorrelation coefficient (AC) and the partial autocorrelation coefficient (PAC) are not stable and respectively reduce from the eighth order and sixth order. So according to the Akaike info criterion and Schwarz criterion, the value of p and q are combined for 30 groups ARIMA (p, 3, q) [p = 2, 3, 4, 5, 6; q = 3, 4, 5, 6, 7, 8] model. By constantly adjusting the order, then residual autocorrelation tests of equation, tests of goodness of fit, we try to make the model fit the best. Ultimately we take the best p, q values were 5, 7, the following ideal ARIMA (5, 3, 7) model was get. The estimated results of the model by using eviews6.0 software are as follows: (2)), and parameters are significantly different from 0. Meanwhile, the residual error series and Δ 3 y t actual value and fitted value series are fitted ( Figure 6 ). The figure shows that the change of model's fitted values and actual values has high consistency. The diagram of autocorrelation and partial autocorrelation about first 20 orders of residual error series ε t is made, which shows the autocorrelation function and partial autocorrelation function all fall confidence interval, and residual error series should be the white noise process. This shows Δ 3 y t fitted value is unbiased estimate of actual value. The model passes test and has good fitting effect. T. Wang 
Model Prediction
Based on the ARIMA model and the equation Table 4 ). The data in Table 4 show that the predicted values are much close to actual values, and average prediction errors are calculated as 1.5%, approximating to 2 percentage points, which shows good fitting effect and higher prediction precision of the model. Thus this model can be used to predict the actual GDP of Shenzhen in "13th five-year planning" period ( Table 5) .
It is undeniable that any prediction of the future will have a certain error. To ensure the accuracy of the forecast as much as possible, the predicted results were limited in a certain range. According to the results and the mean prediction error from 1987 to 2014, this article takes the mean absolute error as 2% for convenient calculation, assume that the probability of the occurrence of a positive error or a native error is 1% and that the error increase 1% per year because of the dynamic prediction. The nominal GDP of Shenzhen will reach 3111 billion RMB in 2020 in the positive error and 2703.9 billion RMB in the native error. Therefore, in the benchmark scenario, the GDP of Shenzhen in 2020 should be in 2703.9 to 3111 billion RMB, with 2703.9 billion as the upper limit of the pessimistic scenario, and 3111 billion RMB as the lower limit of the optimistic scenario that year. Compared with that of the last five-year plan and the five-year plan before the last, the economic growth rate showed a falling tendency, with an average growth rate around 9.5% in the thirteenth five-year plan. And the average growth rate will be 9.5% in the thirteenth five-year plan in the positive error, 8.3% in the native error. dustrial or technical evolution. The basis point of "scenario planning" is that future is full of uncertainty, while its gist is to use diversified hypotheses to replace one hypothesis. Thus the predicted result will be multidimensional (Figure 7) . In an effort to comprehensively reflect GDP change in Shenzhen, the paper introduces scenario planning to analyze the macro environment of the development of Shenzhen economy, identify the major external and internal factors influencing its development, and make model analysis on the prospect of economic growth in Shenzhen during the "13th five year planning" period, and presents the results of economic growth in Shenzhen in reference growth scene, optimistic growth scene, pessimistic (risk) growth scene, as shown in Figure 8. 
Scenario Analysis for Economic Growth
Rationale and Scene Setting
Based on combination of scene hypotheses about recent international, domestic and local economic development situation, we can identify several prediction schemes as shown in Figure 8 . The best "optimistic" scene (quadrant I) is possible when optimistic changes occur concurrently in international, domestic and surrounding situations in Shenzhen; "mesoscopic scene"-"reference scene" (quadrant II) is possible when the international situation is pessimistic, while domestic or surrounding situation is optimistic; the worst "pessimistic" scene (quadrant III) is possible when the international situation is pessimistic, while domestic or surrounding situation is also pessimistic. "mesoscopic" scene-"reference" scene (quadrant IV) is possible when the international situation is optimistic, while domestic or surrounding situation is pessimistic. The specific scene design is as shown in Table 6 .
Result Analysis
The results shown in Table 5 indicate the possible economic development on condition that no significant changes happen in policies or external environment, namely, the effects of the economic fluctuation, the macroeconomic T. Wang policy changes or other special factors were not taken into consideration, and some main factors that influence the economic development of Shenzhen (such as the population and the labor force, natural resources, exports, technological progress, industrial structure, demand structure, total factor productivity and so on) change along the trend of the past in the analysis above. We use this as a benchmark of scenario analysis, providing comparable frame of reference to other situations. The predicted GDP for optimistic and pessimistic situations were calculated by increasing or decreasing the reference value by 2% respectively, and divided by the relevant implicit price deflator ( Table 7) . After error adjustment, the predicted GDP of Shenzhen from 2014 to 2020 in different situation was presented in Table 8 . Figure 9 . Scenarios and probabilities of annual growth rate of economic growth in 13th "five-year" plan.
Probability of Different Scenes
After combination of previous conclusion about status quo analysis, the probability of "mesoscopic" scene is the highest, so it is taken as "reference scene" (Figure 9 ). Against this background, in 2016-2020, average annual rate of GDP growth is 9.5%. After error adjustment, the economic growth rate in "reference scene" is between 8.3% -10.5%. The probability of "optimistic" or "pessimistic" scenes is relatively lower, so they are taken as sub-reference scenes. In "optimistic/best" situation, in 2016-2020, the average annual rate of GDP growth is 11.5%. After error adjustment, the economic growth rate in "optimistic scene" is between 10.5% -12.7%. In "pessimistic/risk" scene, in 2016-2020, average annual rate of GDP growth is 7.1%. After error adjustment, in "pessimistic scene", the economic growth rate is between 6.1% -8.3%. Probability of other "extreme" scenes is extremely low, at two terminals of "pessimistic" scene and "optimistic" scene, and the economic growth rates are lower than 6.1% and higher than 12.7%, which is negligible.
Conclusion
The above analysis on Shenzhen GDP time series and established model shows that ARIMA model established by using B-J method has better predictive validity when modeling analysis is made for nonstationary time series. The ARIMA (3, 3, 5) model established in this paper better reflects law of economic development, and can be used for mid-and long-term predication over Shenzhen GDP. Besides, the introduction of scenario analysis method can give more scientificalness and accuracy to the prediction result and provide decision reference for Shenzhen to establish economic development objectives. The prediction result is as shown in Table 8 . In summary, it is the precondition for scientific planning to make reasonable qualitative analysis and quantitative predication over future. Generally the prediction result of model coincides with the practical situation and trend of economic development in Shenzhen, and able to provide fundamental reference for dynamic target value of economic growth in "13th five-year planning" in Shenzhen. Main conclusions are as follows: in "mesoscopic/reference" scene, the average speed of growth of Shenzhen economy during the "13th five-year planning" is between 8.3% -10.5%, and GDP can reach 2704.0 billion to 3111.0 billion Yuan by 2020, with trend of slowing increase rate; in "pessimistic/risk" scene, the average speed of growth of Shenzhen economy during the "13th five-year planning" is between 6.1% ~ 8.3%, and GDP can reach 2338.7 billion to 2704.0 billion Yuan by 2020, with trend of slowing increase rate. In "optimistic/best" scene, the average speed of growth of Shenzhen economy during the period of "13th five year planning" is between 10.5% ~ 12.7%, and GDP can reach 3111.0 ~ 3561.8 billion Yuan, with trend of slowing increase rate.
